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Preparation and Characterization of Physicochemical and Sensory
Properties of Bread Enriched with Two Types of Wild Grape Extract
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Department of Food and Nutrition, Kangwon National University

Abstract

Two types of wild grape extracts(WGE) prepared by different methods were added into butter-top bread at different
concentrations(0, 5, 10, 15, 20% of water). Then, the resulting breads were analyzed for their physicochemical and
sensory properties in order to identify whether or not the WGE-enriched breads were comparable to control bread in
terms of qualities and preferences. Wild grape sugar mixture(WGS), which was prepared by osmotic dehydration of
wild grape fruits with the same amounts of sugar, presented significantly lower moisture content and titratable acidity as
well as higher pH and sugar content compared to wild grape juice(WGJ), which was produced by boiling the fruits in a
vacuum jar and squeezing. The pH of the doughs and breads containing WGE tended to decrease with increasing
amounts of WGE, and this phenomenon was more appreciable in those containing WGJ than WGS. This was pre-
sumably due to the higher contents of tartaric acid in WGIJ. For both types of extracts, hardness, gumminess, and che-
winess of the doughs decreased with the addition of WGE, nevertheless, which properties were not remained in the
resulting breads. This could be partially attributed to the relatively high degree of baking loss and lower pH of the
WGE-enriched breads than those of control bread. Contrary to the mechanical analyses, the sensory properties of the
breads were dependent on the WGE type. That is, WGJ-enriched bread showed lower consistency and moistness than
control bread, which consequently led to relatively lower overall acceptability. However, WGS addition did not adver-
sely affect the sensory properties of the bread. In particular, addition of 5% WGS somewhat improved the physical and
sensory qualities of the bread. Thus, WGE-enriched bread could be produced without loss of bread quality when
prepared with 5% WGS.
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HER, FF, 55 2 A &4 Aol wet b4 A4
o] ztol7t glon, o] dduld AFOE Ca(73 mg/
100 g), P(lO mg/100 g), Fe(1.7 mg/100 g) 5 7142 3
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9 FAHS(titratable acidity) S %@“3}911, 2k (electro-
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EAE FIsieE 2 Ao &5 7]1(MB45 Mo-
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o] oA Sheks A ‘s}eaﬂ(AOAc 1990). &3]
Aol A Al e] 5] to] Aol wj7A] 550C 3|3t=
(MF31G, JEIO TECH)oIlA A5 &3 3|3tA171 214 3]
o7 BAFIYTHAOAC 1990). MFF F=¢ pH
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(tartaric acid, 150.1 g/mol)®] FHFo = 4F=3}% thSkoog
DA 5 2000). 752 P Hde FAstr] fsl,
7—?7—]'/] HEFES A587]0 &2 F, DB-5 column(l mx
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Table 1. Formula for the preparation of butter-top breads that
are enriched with two types of wild grape extracts
at varied addition levels(unit: g)

Ingredients Control 5% 10% 15% 20%
Wheat flour 300 300 300 300 300
Wild grape extract” 0 6 12 18 24

115.08/ 110.16/ 105.24/ 100.32/
116.99 11398 11096 107.95
1692/ 15.84/ 14.76/ 13.68/
1501 12.02  9.04 6.05

Water(WGI/WGS)?  120/120

Sugar(WGJ/WGS)”  18/18

Yeast 12 12 12 12 12
Bread improver 3 3 3 3 3
salt 5.4 5.4 5.4 5.4 5.4
butter 60 60 60 60 60
skim milk power 9 9 9 9 9
egg 60 60 60 60 60

" The content of wild grape extract(WGE) was calculated based
on the water content(120 g) of the formula.

2 WGJ and WGS are abbreviated each for wild grape juice and
wild grape sugar mixture. The contents were adjusted by taking
the water and sugar contents present in the two types of WGE
into consideration(refer to Table 2).
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5. Ht=qt o] pH, Y= £F H 2

w3 whe] pHE SA87] S8, £30] 8d A%<
W= 10 g H8E W 2 ¢S 242 vlo]A H3st 35
mLe SFFe &3S & #&A7|(HMF-1000A, Hanil,
Korea)Z 30 sec~1 min A% w23}t Zzhe] FH]
H Hk=3) who] SEFN-S- pH meter(725P, Istek, Korea)E
AHg3te] pHE AR oH, S/l o3 3Mus=
49 pH #holl WrgshA] FUh HHE W e
= A G = A (refractometer, PR201, Atago, Japan)Z =43}
Ak 4" Wi 9 o] oS A" 71| 2K Sony
DSC-TS5, Tokyo, Japan)®E &Fst] #A&sidt. 2 4
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FdE 2o crumb FE-S AAA|(Color-Eye 3100,
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k=3 o] 5402 Texture Analyzer(Instron 5542, In-
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FF AT F w5kl FH9 20 2
A7gste] A@E2 0 who] FHAEA thete] AR w&
< AAF & 58 P H(scoring difference test) 0= A
Aletatt & A 12413 3] WS 6 cmx8 cmx1.5 cm
(IExMExgo))e] Z7|= e} 244 Aot A Al
AetR e, Bk () W] A4 g #s3d 3
7F @93 (i) T EA gk A rsE dHe
Twste] AT Bk whel FEEAL, A(color),
3K(flavor), T¥(sweetness), 4 BHsourness), =22 F- =2
&+ A %(consistency)2} £33 A E(moistness) = ‘2t EA4
o] ¢fgt A& 172 sl < EAo] HAd A E S
Ao st Frletdth 24 54 g 7=t T
2 7]&%(overall acceptability)= ‘H]-$- TP E 13- o
2 3kl ‘v FoPE 5HCE St HrhetAtt

9. SAIXzZ|

HEE A7 7R AW o)gke s, dsA 5
A AFEe 5AAE ZZ1% SAS(version 9.1 for win-
dows, Cary, NC, USA)E ©|&3t] 3k} ZFHAZ
YUER S, ANOVA, Duncan's mulitple range test= Z}
zrel Bl thall 959 M-S Atolell Fo& 1 Zpol7t
A=AE A3

=] L8 HEFE, HFEE 1S ShellA
Fo] 25T HF 100%<! FF(Wild Grape Juice, WGJ)
I R FEFe] HES Hrletal 100 € < A%
F5&(Wild Grape Sugar
Mixture, WGS) F+ TFATE HFF| AEs 4% 2
FKTable 2), A= FE5L FE(p<0.001),
FE(p<0.001), ZH(p<0.05), Z]=(p<0.001), pH(p<0.001),
FTAPE(p<0.001) 27 &1 Zpol& HATh 100% ™+
2 TEo3 WG HEFLS T8 81.1%, TE 0.73%,
B 049%=, ©] e AFAAEE Bl A=A de
A FHF(raw juice)ol] I T S(FE 77.3%, T
2 0.3%, 3% 0.4%)(National Rural Resources Development
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Table 2. Chemical compositions of two types of wild grape

extracts(WGE)"

Compositions xlllci (\(Ez}ﬁ; W&?XS;ZI();(S};%M p value
Moisture(%) 81.1+0.8" 46.2+0.7° 0.0001
Sugar(°brix) 18.040.1° 49.8+0.1° 0.0001
Crude protein(%) 0.73+0.03* 0.59+0.06° 0.0203
Ash(%) 0.49+0.02° 0.23+0.01° 0.0001
pH 3.44+0.00° 3.58+0.01° 0.0001
Titratable Acidity(%) 1.75+0.02" 1.09£0.03° 0.0001

" The value was expressed as the average + standard deviation of
triplicates. . Values with different superscripts in the same row
are significantly different.

Institute RDA 2007) 2 Choi SY 5(2006)2] A Al
B 78.7%, A 0.5%, 3|& 0.2%)9 FARFATE wE
oF Aers 1:19] vl &R T8t AxH WGS HEFL,
WGI #FFo vt wFo] & s A o
I A e e e A A B EEA=A=S UHETH 7191 A&

AR ZUAL AT B 27 fARes

el o, e ARe) H7LE s oF 2.8¥) ¢ =
Al ura},,\q T3 WGI MF5F2 pHE WGS ME5F9]
pHETH o8 oz oA #2 == (p<0.0001), o=
WG] HFFo] HF 100%E AZxHJom, oo oz}

WGS #EF) vlsl O ¥ g T4KFAMhs B
371 7] WEo2 ST 4 th(Skoog DA 5 2000).
T HEFAA FE+ZY o] AAsH= HlEOI WGJ

FEFZ 99.1%, WGS HFF2 96.0%= YER Y, HEF
TR EY] QRS TR do] AATE & 5 ATk
olo me}, WMEEF H7M-E Ax3 thy %ﬂl«l A
A Table 29] AFE WEG3IA, AW Al H7lEs F&
2 Mgl dars 243k

2. I2E H7t0l M2 RS A

1) W el A

T ERY 025 o, HTFS WhsEE TH7}
A 24 BT ST ek, W e Ao

0% 5% 10% 15% 20%

Fig. 1. Dough added with varied contents of wild grape ex-
tracts, WGJ, wild grape juice- (top) and WGS, wild
grape sugar mixture-added dough(bottom).

A E 2] ek 3| A] A 26 A 52 (2010)

F5 A7kl vEHog oFYA= AFE e
ATHFig. 1). o=, #Fel =] Ae HEA|SKantho-
cyan) AM&ol|x] 710G AoR AT F Stk AAZ,
Choi SY (20062, W25 HEel ML= B2
A8k FEAlOPA Y e FERE AuaATE A
= Bkt

2) 4 Ht=9| pH
5 FANE vs. AV AUIAHS ek
5 WhSof| H7istel whe}, W 9k=e] pHE F
45904, 10% H7FREollAE WG M55 5.44, WGS ™
FE52 5.5001%031, 20% H7RFAAE WG HEF 5.28,
WGS WEF 5422, HF5e] Hrlgol vldste {9
o F ZHASHTHTable 3). o] A=, AW Al H7b= =
E 4 10% =TS HEFOZ UAStAE HiE9
FaolL F=7F 104 OW 7t F Udes HAFEn
(Skoog DA 5 2000). WFE5& 71 pH7F 5.50 2 wj o]
2E9 Wy £%7} /M4 %“%} ted HZA9 7~ HFH

uéi' s
N

% AUE ZoZ dHA };\J—(Bae JH %5 2001, Bae JH
S 2003, Kim YH 2004, Lee JH & 2005 Kim YH &
2005), Hk=9] pH7L 5.0 ©]st=E A o}'a Aol 7k

AeFo] @3] Fhaste], AFH o g who] Fu] gl E49
BAZl FgS nx= Ao g2 Huwa JqtiPark WP
5 2008). HFEEF HAVFEEE 20%7HA E7HAZ1 B 2
HolM =, W w=52] pHYE 5 o|3tE AsIEA] &t wh
A, A A EEE APIAIE HUFSHA] @ots, REE9]
pH TAE Aslehs AoE e de WrhFe &4
B & oldo] 28-S wEF| AAE = 3
< Zo % 7|IQE & ok

WGI H7HE vs. WGS H7HE 5U38 A7Fs=ollA +
HEES Hlastd, WG HEEFS H7ERE B0 WGS
HEES H7ERE W vk Hls) pHY} B WA UERs T
(Table 3). °l=, Mo F8% {71 F4iks 7+

Table 3. pH of the dough added with varied contents of wild
grape extracts(WGE)"

H
WGE, % B p value
WGJ WGS

6.45+0.05° 6.45+0.05%
6.1620.04"® 6.23+0.02° 0.0001
10 5.44+0.02°* 5.50+0.04 0.1155
15 5.3120.02%® 5.46+0.05 0.0080
20 5.28+0.04% 5.42+0.04 0.0001

p value <0.0001 <0.0001

" The value was expressed as the average + standard deviation of
triplicates. 4. Values with different superscripts in the same col-
umn are significantly different(a=0.05). *®: Values with different
superscripts in the same row are significantly different.



Aol g =&

o7 sl A= HFF FAMKtotal acid) o], WG
HEEF2 1.75%, WGS HEFL 1.09%=, WG] HFFL
b gheFo]l fojHo R O Hv] WEoRE AT 5 9l
CTKTable 2).

3) W Hkxo| EIAR(Texture)

HEF FAVE vs. AVVE HEF TR A7
H=S 7AH o2 54 H71s 23K Table 4), F T/
HEF BFoA, MEF HAVIE 9h=9] % E(hardness),
2 (gumminess), A2 (chewiness)S adle AEFS
B, EYA(resilience)@ -3-74d(cohesiveness)S 57}
ke AEs et M5 SV Arkes T
AHoZ vlwste] AHEH, A== FH7HE 159.9 Noj
A WG H7WE 77.7~154.1 N, WGS 7k 68.1~107.0
No g Ao TH7MT 71.INIA WG H7WE 53.3~
81.4 N, WGS 7k 40.8~70.9 NO.2, AL FH7}
T 852.9 NollA] WGJ 371 638.7~973.7 N, WGS 7}
T 487.0~849.9 NO.2 MEZ A2 74480 AFS 1)
Bl oy Hrbssol wE vl ¥Wsle TEEA|
dtt Wi, BUAdL FHINE 0.77914 WGI H7H
0.80~0.85, WGS F7h* 0.83~0.86°.2, 334> F-37}
T 0.449014 WG] 7 0.50~0.69, WGS 7} 0.58~
0.67%2 HEF H7IE F71sih o] Ade, HEE A
W7t W dkse] YR AFEe STMAFIHAL, SA 9
FHo 2= HuEgiy Edgo] HE RisES P35
o #AYSE ARSI Tk GHtE o Hise] B4
W FAAE, 84, HAVHIE, B9 pH, 4UHR9
EAE, AHAIZE 7HE T oY AAF #AE= A
o=z 4#A ArhOh HISH Kim CS 2004). ©]¢} #As}
of, B AFoA ALLE WG] MEEFT WGS HEEFS
A R f7)Ae] ZH2E 1.75%9F 1.09%, ThE o] 0.73%
9} 0.59%7F $HrE1o] ATKTable 2). wEbA|, HFFo]
7He drSelE Hrbssol vlEste] W vk gjie] o
WA {714 geFe] Tkl viE) SRS &
T Utk ¥ FA4 Al HSe] FREEFFES AW Y59

et

79] 125 7171 W] ofskeba 9l T A EAe] v X 4

641

ol gk HlFsle] F71SFEE(Kwon KS & 2004),
F5 b vse 37 S vlE)] FEETE0
T4 S7HSE ACE 45 & ok v, AAE
B A4 SAE HEY od e FESFTEY
o8 WstE fFaehrldde 53] A2 do|BE, HFo
SHrEol e 7IEF B 7848 Ao, 7AW
el FEFTI #AE TS AT gl
(National Rural Resources Development Institute RDA
2007). ¥ Ao} FAEE 2, Lee JH 5(2005)S U+
o &F& FYM st =9 dAHFS HF FEAo
thAste] W WSS AxsAS W, 5 F=A HAUkEF
of Ao E =] FRFTE] Tkl s #
Zsiitt. ek, HEE 7 W
= Yol B8 7S
Texture B7HAFE 5 A152] 7 =(hardness)S HFY 5l
AEE = B4 A 2Hd(gumminess = hardnessxcohesive-
ness)Z A 2}Fd(chewiness = hardnessxcohesivenesxspringi-
ness) JA| HEF HVIE Qs I FEC] Hiske E4
o] FHHUT. T3 o|FA UM TS =8F Yol
7hli A= W 34 A8 5, SElotd® =FHd o
Ao olFdH T35 FTMNA UAA B (network) T
ZE Ad 2549 PSS et =3 SFHS B
o} AAAZ) O 2 (Campbell AM 1992), ¥H5 Ujite] 2
dHol 7k =4 S Al 537 WSl Hls #F
F 7F wkse] A" 34 (cohesiveness) S VFERA 7
o2 AlgHn 3, HFEF TR W Gk YRl St
H 714k 959 pHE HA 9 7k HAEe Fos)
© pH FE7HA 250 3U(Table 3), ool whel F-H7h
of B} WFF AP HaEETT SUlE ¥k 3
A F 7] AiF o2 Bk AoR N
Aok WHA Aol A3 SFHY xR o o
Fo| 7txgo] Ao R & ZHPCEHN, HFEF HIt
HE=o] 37} di=o] v]8)] B ¥ (resilience)©] A& o
2 U 52 B4 EAS Ushd ZoE & 5 Uk
WGJ Z7FE vs. WGS A7HE 59 HArlsmdlA F

o ¥

Table 4. Textural characteristics of the dough added with varied contents of wild grape extracts(WGE)"

WGE, Hardness(N) Springiness(mm) Resilience Cohesiveness Gumminess(N) Chewiness(N)
% WGJ WGS WGJ WGS WGJ WGS WGJ WGS WGJ WGS WGJ WGS
0 1599:212% 1599£212° 10.5£0.1° 105£0.1° 077:0.02° 077:0.02° 044£005°  0442005" 7L1£161° 7LI£161° 8529+193.2" 8529+1932"

5 10932816 681499 104+02% 10.3+0.3™ 0.8420.04* 0.86+0.04**
10 154.1£14.0™ 103.9+11.6™ 10.8£0.1* 10.8+0.6™ 0.80+0.04™"* 0.83+0.02™
15 777418 107.0:16" 102+0.1 10.8£0.6™ 0.85:0.04™ 0.84+0.01™
20 92.8£2.5"% 98.6+4.7 10.7£0.4™ 10.5£03™ 0.82+0.01™" 0.85£0.02™

0.50:0.08  0.60:0.12™* 544+119™" 40.8+10.6 650.8£143.6™ 487.0+1254
0.53+0.04" 0.580.02°* 8144132  60.6+8.0™*
0.69+0.06™*
0.60+0.02™*  0.62+0.09™"

973.7£155.3"  720.8+90.7*
533527 70.9+12.8™  638.7461.1™"  849.9+153.3™*
56.123.1%"  61.0£8.6™"  663.347.1°" 728.8£105.2™*

0.67£0.13"

pvalue 0.0001  0.0001 0.0345 0.5553 0.0566

0.0162

0.0016 0.0951 0.0398  0.0537 0.0383 0.0505

" The value was expressed as the average + standard deviation of triplicates. % Values with different superscripts in the same column
are significantly different. A8 Values with different superscripts in the same row are significantly different.
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THY HEF 7 E5S vlad 2y 745_(hardness) 2005). wWekA, HEaRY F, HFF VRS FRVRR
S AT BE texture FH FHANM WG MFF o AR ¢ €L e &R Ak 3o At
7b WS WGS HEF 7 w2 folF Aels yEl R AfEe 1T o), vEF WS 2E5olR
WA 3UTHTable 4). ©] A=, W75 JA7F kst 7 o= 3o 9] ¥ WolNEE, #F HigY E3
HA7F WS ApolollM B3R SRR S84 Aoloks tlxz] HAash HA, o2 He HE T ﬂ%% H7pgel A
Jl A%E, F F7F9 HFFol Fstal A= DH‘“@ g R S § gol dojd Zlo® R i ¢ St
F71d Zbzke] dheko] WGl HFFe] ©lE 0.73%, g, o] 9AE 0% grE —zizg, 3t A7N(Table 5),
714} 1.75%, WGS ™FFo] @9 0.59%, #714F 1.09% 5 AR FAEVRES B $lo] A= bl f
Z(Table 2), W52 FREFFE BAT & A= ol AFH AolE UehiAE fkenz, ofd o3 &
T8 L= AdA FF 8 F T/ F Al Aol ok AREdS & g At 24, A Ase] wig
woako] 4 glol folF WsE fidste A & AAse %ﬁldw HEE A7 wEE EA8)
(critical) #Fo]7} obd& AlAFSEaL Slth = 9 FFE st HA dAgedA el FE&
ST mWEkA, W] A5 wighles ARy, A
3. HEE FIiol| = H-El B 71Eog st Attd dEE s, *‘ﬂli T
1) ol Z7| &4 U &0 mHE Asta e %91 THe A geth & HERE
27 A wEA A, RE Whee pAzkee)  TE/RCS GE 89 100%2 1A TS Wk
Hs Arjzlos e AEZ B I(Table 4), olE, ™ T A ]94 of MFFel WAsta = E]'%TT(HIOHO-
2zo] TR UM AF =84 2Alo]Ago] s saccharides) &2 &¢] 1% (oligosacharides)E°] 7 EA)
FE AL A YRR ¥ g2 FE] Ewﬂ“ﬂ HHE— Fo=M, o] 74 (compositions) B 71 o] FH(con-
of Uehd @o R sjMstgnt. metA, MR Wrp wk tens)°] VT 247}%14 FR7REe] T8 fue o
ol Ao & ﬁ“‘%}i%%—% < :L—‘g 5}74]77}11 *PQ °‘E¥ e I FF wek Fudol felHoR
;qz_;g_ Aoz dastart. 1y, SBd] Y] Mo uk o2 A g —’rm sk 9o T 2 I A
FA L QBA AN wh FA 2 x]—O]_E._ AEE 77 017} TE HAE] AolE ks, A= 5] £49
%’é%, WGI M52 HA7b2s WGS M5Z Hrbgo] 2+ AolE R Zoew dF Si4E = ok HFF 47t
7t BE 7.8%9F 6.0%FE AN 3.9% Bk Egpony T FRVRC ARl R ol W] £ At
5 Absmel AW A F7] £aze] FRE A% ©IF HSAH(exture)d7t B eAAL Aol = At
HAE HAE R At} WEF Arhe] @] £do) & Al ERIF EAO;IEHTable , 8). & HEF ke ¥
H7hel visl] gt os ¢ iﬂl UrEP& AL, weg AR MR R B E'Z‘Ol ”"} o] 74 = (hardness)=
Akl ojal A wg F ool £E BAHo] ta e & EIL %Eﬂ 4 E(moistness)= 214 2.2 T S
3t AAMSFTHBae JH 5 2001) o] 3t dAo] Yol H7tE Ao
g 5 AdE s olfEE AA, AW A HEFS A I Y. Fig. 2= F 7] AFE R 2RSS
7V A9 jRZo o] QE Sk wEo) py  AISH AlxE el IR S8e B8] =
2 U3y o= HkEe Mg &5 Zyhyng gz WellA wingk Aotk WGl HEFEY WGS HEH
of o% & 227} 27k 4 AUrkBae JH 5 2001, Bae Ul ¥ TF IAES0l FrElol AL Fig. 2A).

JH 5 2003, Kim YH 2004, Lee JH 5 2005, Klm YHS  2Eu, PEE FRCl wE IR olHT A=

Table 5. pH and sugar content of the bread added with varied contents of wild grape extracts(WGE)"

pH Sugar(°brix)

WGE, % p value p value

WGJ WGS WGJ WGS

0 5.82+0.03° 5.82+0.03" 1.240.5 1.2+0.5°
5.74+0.14* 5.88+0.05 0.1843 2.541.4 1.5%1.1* 0.4306
10 5.4340.34° 5.660.20%" 0.3739 1.240.4* 1.4£1.0" 0.7279
15 5.56+0.06™" 5.8120.06™ 0.0069 1.1£0.3** 1.240.5* 0.8661
20 5.41£0.04" 5.64+0.01* 0.0013 1.420.1** 1.5+1.1* 0.9934

p value 0.0783 0.0371 0.1837 0.9872

a-d

" The value was expressed as the average + standard deviation of triplicates. = : Values with different superscripts in the same column are

significantly different. A8 Values with different superscripts in the same row are significantly different.
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Fig. 2. Flavor profiles measured by electronic nose, wild grape
extracts(A) and wild grape extracts-enriched breads(B).
WGS, WGJ, and Control represent wild grape sugar
mixture, wild grape juice, and a bread without wild
grape extracts, respectively.

HESF H7Po A A BEEA ZUTHFig. 2B). =
g, MEE Al AEE RS HES Tt
oA AEd PR vnE o, F39| $1x]9} I
Ho] &3] Ao ZH(Fig. 2B), MFF A7}l o8|
el 71 48] flas AR o= 190Co)
o] oA WS HE A F, HEFA WA
AAREo] Baj 3o 3y o ZH(Sikorski ZE 5 2008),
HEEF 57 2 w55 T/ dAgle] W e
o] Zpol7} LA @2 ALS=E HIITL

2) ol pHet Y
@® pH
FEF TR/ vs. IV RESOll 50 HUkE
g, MEFA SAsk= F714tel oJal w=e] pH7F H
5 Arbskel mlEst adhe Zlo] #EHUG
(Table 3). ©]2]3F TS 797 Mol e da=A et
v, MEF J7he 7P Hvls pH7E frolFo s

R MEF A7Pwe) ojakeba W phs A B4 n - 9F 643

wobd, 58209 F37kEe] pH7F WGI HFF A7
A& 541~5.74, WGS WFF H7lTollA= 5.64~5.88
2 ZAPOEZN, HFF AUl o3l W] pHIt At
= AS YEP AT Table 5).

WGJ #7112 vs. WGS 712, WGJ HF5°] WGS
F5o vlal fr14te] o]l oK Table 2), ol ZHh<
T3 Wsol A= pHOl 1231 Apol7t FYskA B
= 3(Table 3), ol A A|wo] ¢5H o]F71A|
A=Y WGl #F5F 7ol WGS HFF 7ol
H3l 5Y HrbsEolA 4 os t v pHE UE
WATHTable 5). F #FF AkolollA #ZH pHY 2
A1 ztel7), k= GA|, AMAA 7R FAE AL, HE
o] F8 #7141 F44K(tartaric acid)©] =& (melting
point) 170°C(Wikipedia 2010)S 7]FC.2 71 o]&}e] &%
A= Al A7 (white crystalline) &2 EA|3}3L, 35
7] 34o] APHJA 190TC o] e] n2oxE B 5
< 3ol ok &4 glo] W yHEE & &3lHe EYF
EAA 7I0% Ao R E 4 9t

Q@ 3=

A S5o)F HREF T AV AW 3=
& 4% d3K(Table 5), W] SEE HFF TF 2 H
7Fs=ol ARl F2421 AolE YERA] &3kt o]
= A s wig ve-S AAshHs dAlolA, () 2 ¢
F5Y gEE AES JFECE = brixE A%
(i) WFF A7 A9, HEFE ZJ7r o8] SUHE 3
o] ke Mdeko] ko7 Fgksle] &3 3 (iii) AW
Al Z7 EE AR HHFF FHTY AR A7 A

F5 H7b sl SUhE 3] dEE el WES
HA7hre A VRS AT O 2 M (Lee JH 5 2005),
HEE FR7 Y AV 3RS AW 27|9ARE
TH3A HFo] FIU7] wEelth

3) ko] M

2Z B vs. WGJ A7 vs. WGS AVFE. H
25 A7) UYRE geto® #AFS u(Fig 3),
FF A7l 7SS oA FHAL AN He AR
7} Fotx o, o]y A WGS H7PET WG H
7oA 5% FEAA BEE AT AAE, W] crumb
BES AAARZ SA% A3 (Table 6), HE(L, lightness)
= FHTEAAE 80.00.E HlwA dgltow WEEF H
Tl AE H7bEe] vlElF o g Lgko] Aste 20%
A7 A= WGI 7P 66.7, WGS 7S 71.88
Uepd o2, MRS H7ER <l W o] Ao] ofF
ARG e £ YUtk =3 §elo T HE xjo]rt
FREHA #EE AEE, Y A=A WGl A7
Wo WGS H7PEET o v LS Bk el 4
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S(b, yellowness) HA WE} FUT FFS HebUoh
RWhA, who] H AT (g, redness),_, 229 27)3lo ula)
Hlﬁlﬂoi’: S7ht] 7RSS 0585, 20% 7T
Tl AE WGI 72 3.16, WGS 7P 2435 1
BT TL =AM HFFe TRl wet e A4
== v w3 23 WGI A7 WGS H7p R -9
Aow o ¥e AMEES et WEFE W7l
Hlelste] whe] Wsh ol 1 AT} BaE AL,
75 ELOQ(H U= FEAIKanthocyan) Aol 4] 7]
AT Ao B & Yok LA AT A o), vEF
o UAIsl= ctEAOL] Fteke AFo WHE o ATl
A Aol vl-$- ETHChoi SY & 2006). Y2, HFEFH}
HE0] FEAIRF gk —1_1_(color intensity) & Bl
Choi SY 5(2006)2, #FF¢l vl FEAQFS] gheFo] 4
Hi7HE o =0d HEEe] AEdAR 340 O &
A& UEPH O 2, JFEAIRE 35F3 & Ato]o] F&igh

. 0

Fig. 3. Slices of the Bread added with varied contents of wild
grape extracts(WGE). WGJ-enriched breads at the WGJ
contents of 0, 5, 10, 15, and 20% from left to right
(top). Comparison between WGJ- and WGS-enriched
breads at 5 and 20% of WGE(bottom).

Fo] AABAZ} DS Huseh webd, HE 100%
oA ol WG MEFS H7He Wi, vRe dgS

111 &2 E]tete] dojxl WGS HFEFS H7ke e
vl WA, Aol AAHo 2 HrlE Hujd wFe ek
gl o2 QI3 S7HE LEAIRES] o]l WGI H7kol
froldo® o Eoru® WGl H7hol WGS 7
of s o e HE o 52 ANEE Bl Zo= 3
A 5 ok

4) ko] EA X{(Texture)

H2FE FHIMT vs. FA7HE. Table 4014 A A3
o], MEF 7k W W=o] 7 X(hardness), 323
(gumminess), A2}3(chewiness)= Fo|H o2 TrAAF
ot 3L REAAA WE S 7S pHYE 3T
of Hlsl fojHo=w Uporng o|g Qs wFF Ht
o MELETL FUlele] U B VlaE WAAFIORE
2, wre] Bz} B 7kl vlal O St 208 AR
HAdok weA, HEES 47]‘@ A5, Ao who
Hul Z7F2 74 %(hardness) ¥ A= HAHH texture A
T A2 (gumminess)® A 2}/d(chewiness)?] w2 F
T Wo] Az F USs AoE o F3ATh 11’4‘/]’;
A E o) VAH B8-S W7IeE A3(Table 7), HFF
H7t= o] 7 S(hardness), 32Hd(gumminess), #ZHd
(chewiness)= 212 FF7HA& ofHAINE TA F7HA
2 Aoz FEEAY. ols, HEF 7] w7 &4
o] T3 7Pl Hlaf A oi = l:'%?}‘:]'i Abd 2
do] S AR Bty thA| wal|, HEF AP =
= 34 T TP vl o e TE‘O] F 3} }b]'
AR o & 17| S48 YJepHOZA, AW o] 5 W
Wiell Bfd o] ghefo] wopx] AR o g 73‘:7]'
—7} AR AT F ok AARE B2 APATE

< ol E S W] AxrE Aol wle Aua
E_I_O]—jl JTHKim YH 5 2005, Bae JH 5 2001). ¥yt
Aoz ol texturer 1:(7]' aA e whek %"3}7‘]‘\: 7k
< Ho|ARE, B A9} o] ZF ] PEjE o] FA)

Table 6. Color characteristics of the breads added with varied contents of wild grape extracts(WGE)l)

L a b
WGE, %
WGJ WGS p value WGJ WGS p value WGJ WGS p value
0 80.0+1.2° 80.0+1.2° 0.58£0.24°  0.58+0.24° 14.4+0.2° 14.4+0.2°
79.8+1.4%  81.4+1.0  0.1711 0.60£0.11%*  0.12£0.10"  0.0057  13.5204™  18.7402™  0.0001
10 744+1.1°%  81.3x1.1*  0.0015 1.88£1.17*  1.152027®  0.0165  13.940.6™ 158405  0.0154
15 69.9£0.6°  77.8+0.5™  0.0001 2.66+0.16"  1.87+0.06"®  0.0013  13.120.6™® 149403  0.0109
20 66.742.4% 718403  0.0193 3.16£0.12*  2.43+0.03®  0.0005 12.6£0.4®  15.0£04*  0.0018
p value 0.0001 0.0001 0.0001 0.0001 0.0068 0.0001

" The value was expressed as the average + standard deviation of triplicates.
A8 Values with different superscripts in the same row are significantly different.

are significantly different(p<0.0001).

bt 2275187 4] 262 7] 55 (2010)

4 Values with different superscripts in the same column



Aol g =&

5= 7(]5']7]-6']- /R—]z%loﬂfTLE’ = _'_’_;(]_7. 247]—“‘“‘(Kwon KS
s 2004)0|ut vldESe 7P (Park WP & 2008) 5
o AFE AVEH, FRIE Hls F9 7§7}o—:—7}
EoHATE 78‘1::—, HA2A, AZHdo] FElskAl= oy
T STk 43S BAth o, £ A7 2 9 A9
ATENA AHEE FHAFHE0] F7IMkE AT Bt
a1 Qo= A 4%"] UAs ZoE Bt S st
ANAE 7k §714k0.2 Qls) pH7F SolX] (Table 3)
o|Z <l3f EE'_Oﬂ o%t g &7t FUhEo] ZpEAy
Fo] SOl BZHN, AAHoR W] Frrt FAV
o Hl3] 7ta3HAl = ATKTable 4). 18uk, S whof
Ae T RIE 38y ARrt Sk AS BT
(Table 7), °l&= W& v A8 F f7l4kel o) wolxl
pH Z7o] 23|78 HEo w3} 9 W&S WaFoaEH
(BeMiller NS} Huber KC 2008) wol AEE 274471
Ao 7 A = o} &3 wEF FE &
(Table 2)2 HFF H7hie E];.‘i— ik
A o] AEE FT7MNZ 7hsAdo] 2!
HYE FAGES NS v A F 75_?']:_"9] 33=
& 4+ o= Z(BeMiller IN2} Huber KC 2008), ©|&
3k 7hsAd Al o] AR FTbel 71T 4 ok
&2 d(springiness) = 4% 25 B, vFF AUt
FTE9 W] A /\}o]oﬂ sl ok AAIA = B
HA oy, BE HEEF AURES TRV Bl
S o e g yo] —7]' Aoz 1= ATKTable
7). ol #MFF 7 viso] F37F vkl wis) o &
2 E-UA(resilience)# -3-F4d(cohesiveness)= LERH 7
I FH Qo] BRIt Table 4). &, 952 texture profile
analysis(TPA) Z¥=, WEFF H7hrS F317Hol Hls)
gk Yo Jojd o= o 4% 238EEs 7l 2569
HFTERE FANARTS AARBIATE kA, WS B
Aol o]25S W, HFF AV o33 x4 a4
o= Jlx ZHYo] RV ET AR ¥ £
7—]0]U§ ulﬂ-_/] E]—E':l/ﬂo] __7].Q 7—] og OH/HE oh;]._
WGJ A7V vs. WGS A7 F 79 HEF HU}

59 w2

Aol A= 9 645

S5 W77 e 0|3k U B

Jlm

s Y H7bsEolA Hlastd, 10% FEolA= ©Y
“J(springiness), 5%, 15% &=N*= 83 (cohesiveness)
NATE WGI Z7ho] WGS H7PRth fojqo
2 4 545 BAh olF AT OHE texture W S
AAE ZF2 OE A srolMe HESF TR e
el 24 ztolE M #AEHE F JUATh

Wl TPA AHE T, HFF AVl W A=
(hardness), d2Hd(gumminess), #]3} /‘é(chewiness)% ok
ST AEFE B, ol SAXCE T3
B FoAR] 2folE UERA] dgkar, o] ©eEAde
oHO R (p<0.05) /MAE AE HJoEE, & Ao
Al AR FEAAE HEF 747}7} ol 4ol FA
ARl FEFe A E5S & AUk A, W
TPA ZA3K(Table 4)9} 2] TPA é»]{Table 7ERE 4]
H R el 24 54 AEE] fAREATE ol
A Al Hdk=TA Y] EA40] e W] EA AFHA
T des AA

e i

03:0

2 Y mA 5 ssc

5) o] TsZAL

HEE FANE v AR FITEY EF 8 A
& Reldiel A2g Mol W57 S 2 Bl

135 2 T 7IZ=E H7Ig A= Table 8, 99
2t} 54 AxHog .147]-6]- mho] 7+ = EAJo] XA
He=, M(color) 2.0~4.8, ¥H(flavor) 2.7~3.2, TH3k(sweet-
ness) 2.2~2.6, Bl'(sourness) 1.9~2.6, F-=2]-% A =(con-
51stency) 2.5~3.6, %% A E(moistness) 2.4~3.79] HH
JO}Sii‘:HTable 8). Mo A, HFFY F7sxrt
E—EOP@—T‘% NFUAE BEFE UYEPH S ZR(FHRE 23
AN WGI H7HE 3.2~4.8, WGS H7HE 2.0~4.0), A21A
2 Z2A3 WxL) 2 HASZ(a) d3HTable 6)2} LX|s}
Atk & dube)] oA, HEFY TR 2 AVlERE
=2 g8l AR AW Aol I #EE EXY Aw
2 7|57 o)A AbolE UERAl ZUtt o=, 7]
A SAXQ AA=Z B4 do]E(Fig. 2) ¥ T =(Table
of EAsle FA4te=E <l

5) Aol AR HPF

Table 7. Textural characteristics of the breads added with varied contents of wild grape extracts(WGE)"

WGE, Hardness(N) Springiness(mm) Resilience Cohesiveness Gumminess(N) Chewiness(N)

% WG]  WGS WG] WGS WGJ  WGS WGJ WGS WGJ WGS WGJ WGS
0 13.5£32° 13.5£32" 10.9+1.4" 10.9+1.4° 0.89+0.02" 0.89£0.02° 0.56+0.05" 0.56£0.05" 7.4+14"  7.4+14" 118.0£23.1° 118.0+23.1°
5 13.0£2.5" 15.8+1.9™ 12.9+0.3* 13.040.3" 0.90£0.01* 0.89+0.01"" 0.60+0.04™* 0.50£0.04® 7.7+1.0"  7.940.9"* 120.6+13.5" 125.0+13.7*
10 13.8+3.1 15.4+4.1°" 13.0£0.4* 11.10.5" 0.90£0.02* 0.90+0.02"* 0.56+0.03"* 0.55+0.02" 7.7+1.5" 8420 123.2423.6" 133.8+32.9"*
15 13.943.0" 14.8+1.9™* 12.6+0.3" 12.7+0.5" 0.90+0.01" 0.90+0.01"* 0.56+0.04"* 0.53+0.04"* 7.7+1.1"*  7.9+1.1" 122.2+18.8" 124.7+18.0"
20 13743.0% 19.241.0" 12.620.4" 12.9£0.14 0.90£0.02* 0.90£0.01* 0.58+0.03* 0.50+0.04® 7.8+1.4"  9.4+0.5™ 1232206 149.8:9.7*

pvalue 00001 00001 0.0345 0.5553 0.0566 00162  0.0016  0.0951  0.0398  0.0537  0.0383 0.0505

" The value was expressed as the average + standard deviation of triplicates.
AB: Means with different superscripts in the same row are significantly different.

significantly different.

4. Means with different superscripts in the same column are

Korean J. Food Cookery Sci. Vol. 26, No. 5 (2010)
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Table 8. Sensory characteristics of the breads added with varied contents of wild grape extracts(WGE)"

WGE, Color Flavor Sweetness Sourness Consistency Moistness

% WG]  WGS WG] WGS  WGJ  WGS WGJ WGS WGJ WGS WGJ WGS
0 23+09° 23£09° 27:0.7° 2740.7° 2.5£0.7° 2.5£0.7°  19:0.6°  19+0.6°  3.6£0.8°  3.6:0.8°  3.7:0.7° 3.740.7°
5 32¢07% 2.0+08% 27:07% 32:04" 22+05" 26+08% 22409™  20£07™  29+08" 3.6+09™  3.0:07" 370"
10 41405 3440.7" 3.140.6™ 3.0:0.8" 23+0.6" 24+09™ 24+09™  23+1.0™  2.8+0.6™ 32407 3.1£08™  3.2+0.7%
15 44+0.6™ 40£0.6™ 3.1£1.1% 29:0.9™ 24208 2.5+07%  2.5£12™%  23+0.9™  29+1.0"  3.0£09™  3.0£09"  3.2+0.8"
20 48+0.7" 3.9+0.6™ 32+1.0% 32+0.8" 24+09™ 25:0.5"  2.6£09"  2.6+09" 25+08% 33+08™  24x08%  3.4x07"

pvalue 00001  0.0001 02319 02271 08306 0.8738  0.1647  0.1821  0.0004  0.1196  0.0001 0.0654

a-d

" The value was expressed as the average + standard deviation of triplicates.
AB. Means with different superscripts in the same row are significantly different. Sensory characteristics of the

significantly different.

: Means with different superscripts in the same column are

breads were assessed using the scoring difference test of 5-point numerical scale, i.e., ranging from 1(when the characteristic was weak)

to 5(when it was strong).

A= Bﬂ]—g] pH‘_—_ T o
U tH(Table 3, 5). ©]&
APNNE FABA
I7bs sk 27Vl ot

& B o:‘E‘r £31, 20%
sHow felo) A o
;(."5 }\l
% 9~2 69] H A F&
 PRE BF % A

031 2 Olf
32
o &
Ll
o
;

U]i]?(] 22 A
SO 2 e

WGJ A7V vs. WGS A7V, HEFS EHo 1=
el WsA 54 Aol= M(color), W] FEHE HE
(consistency)®}t 53 A E(moistness)N A Fo] &l =
o|7} A= tHTable 8, 9). Mol S, WG H7l==
WGS 7R EFolM mF5e HArbs=r) wolde=

THAE AES YR, oleld A HF 100%
2 Azx" WG HEEFS AJ7IRE WA Hs FEHA
Al YRt el o] FojAeE Ao gt 7S =7}

SA HrhE o, Aol g 7S %=, WGI H 7Pl H]
& AiH o g B WGS 7Mool foHoR A
ERgth g, Z1AIH o2 HrkE o] 7 Z(hardness)= &
SHo 7 Hrig whe] Rrgle A S(consistency) H =
3% A E(moistness) 9} FTE] e AS=Z EHA
THBae JH 5 2001, Park ID2} Chung DO 2003). ¥ -+
NA, HFF F7he W AEE fFolHolA= FARE
T Z7HAZ N, olgdk A gl HFEE FF/o
o3t Apole HHE A FUTHTable 7). wepAl, o] H

=2 A=s} £33 A= 9A vRF TR WA
o] tha AT Ao: AR a1y, #AEH o

2 Bkd W) R Aud 53 JEE WRE
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ARt 53 Aro] #53 SE4E0] TR {2
ARl pol& UERNA] o, ol 7ardA®E Y

Table 9. Preference responses to the sensory characteristics of the breads added with varied contents of wild grape extracts(WGE)"

WGE, Color Flavor Sweetness Sourness Consistency Moistness Overau.
o acceptability
0
WGJ WGS WG] WGS WG] WGS WG] WGS WG] WGS WGJ WGS WGJ WGS
0 3.60.7° 3.6£0.7° 33+0.7° 33:0.7° 33+0.8" 33+0.8" 3408 3.4:08" 3.7+0.9° 3.7+0.9° 3.5+0.8° 3508 3.7+0.7° 3.7+0.7°

3.420.6™ 4.0£0.9"* 3.540.7** 3.6+0.7*" 3.4£0.6™ 3.6+0.6™

3.5£0.6" 3.7£0.6™ 3.120.9" 3.8+0.8"* 3.0+0.7"°® 3.8+0.6™* 3.240.5"® 3.7+0.6**

10 3.0£0.7°" 3.2£0.7°" 3.5£0.8"* 3.5£1.0™ 3.120.8"* 3.2£0.6"* 3.3£0.6" 3.3£0.7** 3.1£0.6"* 3.320.7* 3.120.7™ 3.340.7"" 2.9£0.7** 3.240.8™
15 2.8£0.8% 3.0£0.6 3.3+0.9™ 3.4£0.8" 3.120.9"* 3.2£0.8"* 3.120.9"* 3.420.6" 3.1£0.8"* 3.420.7* 33£0.9"* 3.240.8"* 3.2+£0.9* 33+0.8™

20 2.7+1.1%% 2.940.8% 3.3+£1.0" 3.3£0.8** 3.1£1.1** 3.5£0.7*

3.1£0.8" 3.4£0.7** 2.540.9% 3.3£0.8"* 2.7+0.8" 3.4£0.8™ 2.8+1.2° 3.4+0.7*

pvalue 0.0017  0.0001

0.8435 0.6576 0.6167 0.1932 0.2016 0.4249 0.0012 0.1413 0.0254 0.1709 0.0101

0.1556

a-d

" The value was expressed as the average + standard deviation of triplicates. “*: Means with different superscripts in the same column are
significantly different. 8. Means with different superscripts in the same row are significantly different. Preferences to the jam and its cha-
racteristics were assessed using the scoring difference test of 5-point numerical scale, i.e., ranging from 1(dislike extremely) to 5(like
extremely).
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AOAC. 1990. Official Methods of Analysis of the Association of
Official Analytical Chemists. The Association of Official
Analytical Chemists. Washington, DC. U.S.A. pp 777-784
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